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e How Fastloc GPS Works

e Accuracy & Tracking
Results

 Fastloc Tag Options

Background Turtle Photo: Rowan Calder, Sirtrack



The GPS System.

» Consists of a minimum of 24 Navstar
Global Positioning System satellites)

» GPS Satellites are ~22,000kms from
earth and orbit twice a day

» At any point on earth between 6 and 13
GPS satellites should be visible






= GPS satellite signals will not penetrate water
»To calculate it’s position, a GPS receiver takes:
= 45 - 300 sec for almanac data (Cold Start)
= 35 sec for ephemeris data (Warm start)

= 4 — 30 sec to calculate location (Hot start)



Can we remove.the requirement for
ephemeris and almanac data?

*Global ephemeris data is freely available on the
internet with a 24 hour latency

*\\/e can compensate for lack of almanac data by
using fast algorithms to search efficiently



Created by Wildtrack Telemetry Systems Ltd
(Drs Ed Bryant & Gary Brodin)

*Takes a ‘snapshot’ of constellation signals from a
‘Cold Start’ in less than 150ms

*Processing can occur whilst the animal is
submerged

Stores the satellite data in as little 23 bytes ready
for transmission via Argos

oSirtrack and Wildlife Computers are the two
licensed commercial suppliers of Fastloc tags.



*Post processing following recovery of Psuedo
range data

*Ephemeris and approximate start location
required

4 & 5 satellite fixes can have more than one
solution

*6 or more satellite fixes can only have one
solution on the surface of the earth






Tracking System Accuracy

ESTIMATED ACCURACY IN

SERVICE CLASS | { ATITUDE AND LONGITUDE
Standard Location: 3 =150 m
calculated from at least four messages 2 130m faccuracy < 330m
received during the satellite pass 1 350m zaccuracvy = 1000 m
o= = 1000 m

Location Service Plus
* three messages received
= two messages received

no estimate of location accuracy
no estimate of location accuracy

Nt

* rejected locations {inwvalid locations)

- ool
No. Satellites CEP 5090 CEP 9590

10 8.8 18.9
9 9.4 21.9
8 9.9 24.2
7 12.3 31.8
6 15.6 61
5 24.7 140
4

49.5 810
B,
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. Fastloc tag:_ggo_l turtle probably
demonstrating use of circulating -
ocean currents
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» Datalogging
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Col Limpus, Graeme Hays & Ed Bryant
Catherine, Tony and Larisa

And.of course, this wonderful audience!!!
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